Conformational analysis of the tumor-associated carbohydrate antigen 19-9 and its Lea blood group antigen component as related to the specificity of monoclonal antibody CO19-9.
A structural comparison between the synthetic, tumor-associated 19-9 tetrasaccharide, NeuAc alpha 2----3Gal beta 1----3GlcNAc(4----1 alpha Fuc)-O(CH2)8CO2CH3 and its Lea blood group antigen component, Gal beta 1----3GlcNAc(4----1 alpha Fuc)-O(CH2)8CO2CH3 was carried out by two-dimensional 1H NMR spectroscopy and hard-sphere energy calculations. Significant chemical shift differences between the two molecules were detected only for protons at or near the linkage site of NeuAc to the Lea trisaccharide core. Coupling constants for the ring protons of both molecules did not suggest major deviation from the 4C1 chair conformation for Gal and GlcNAc, the 1C4 conformation for Fuc, or the 2C5 conformation for NeuAc. Two-dimensional nuclear Overhauser enhancement experiments revealed through-space, inter-proton interactions that corresponded to some extent with those predicted by diffraction data and hard-sphere energy minimization programs for both saccharides. However, a significant number of interactions did not obey the distance dependence predicted from a rigid structure model. These data suggest that, while the average conformation of the 19-9 antigen's Lea core may be invariant to NeuAc alpha 2----3Gal linkage, the dynamics of the Lea trisaccharide are altered upon sialylation. Data also indicate that the terminal NeuAc linkage is more flexible than the inter-residue bonds of the core trisacharide. This analysis, in combination with the fact that the monoclonal anti-19-9 antibody CO 19-9 does not cross-react with the Lea antigen, provides evidence in favor of NeuAc as an epitope-creating unit involved directly at the antibody binding site. However, given the possible role of variable dynamics in epitope formation, these results do not preclude crucial roles in antibody recognition for regions on the 19-9 antigen that are distanced from NeuAc.